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1. Introduction

Malcolm Pirnie, Inc. (Malcolm Pirnie) was tasked by Carpenter Technology (Carpenter)
to perform an analysis of diffuse groundwater flow to the Schuylkill River per the
Pennsylvania Department of Environmental Protection (PADEP) Land Recycling Act
25PaCode 250.406(c). The purpose for performing the analysis was to evaluate the
potential in-stream concentration of constituents of concern for comparison with United
States Environmental Protection Agency (USEPA) National Recommended Water
Quality Criteria (2009).

Carpenter provided Malcolm Pirnie with a summary of analytical data from April 2005
through October 2009. This data was provided to Malcolm Pirnie in the form of a letter
transmitting the data to USEPA data November 2009 (Attachment 1). The data
summary (Attachment 1) includes the following constituents of concern (COCs) for the
following groundwater monitoring wells:

COCs: 1,1,1-Trichloroethane (TCA), 1,2 Dichloroethylene (DCE), cis 1,2
Dichloroethylene (cis DCE), Perchloroethylene (PCE) and Trichloroethylene
(TCE)

Monitoring Wells: 92-07, 89-01, 89-07, 92-04D, and 92-05D

Table 1 presents s summary of average COC concentrations for each well and an average
concentration of COC for all of the wells combined. These values are compared to the
water quality criteria for each COC. Averaging point of compliance well concentrations
is consistent with performing diffuse groundwater discharge evaluations.

Direct comparison of average COC concentrations to water quality criteria demonstrates
that the following COC concentrations attain water quality criteria without performing
further evaluation:

COC Not Requiring Further Evaluation: TCA, DCE, cis DCE

Based upon the evaluation of average concentrations, diffuse groundwater discharge
analysis is required for TCE and PCE. The method of evaluation used for this task is the
PADEP PENTOXSD for Windows Version 2.0c. This is the most recent version of the
model available at the time of this evaluation
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2. Approach

The average COC concentrations were initially evaluated using the PADEP SWLOAD
spreadsheet for evaluation of daily discharge. The following concentrations were utilized
for the simulation:

PCE Concentration: 21.3 ug/l
TCE Concentration: 7.4 ug/l

To evaluate the sensitivity of potential daily discharge to variable formation hydraulic
conductivities, a range of hydraulic conductivities have been employed as summarized
below:

Hydraulic Conductivities Used: 1 ft/day, 10 ft/day and 100 ft/day.

The range of hydraulic conductivities represents the typical range for near-river
sediments ranging from silt to sand. The hydraulic gradient used for this analysis was
one established for the nearby Hartman Tract which appears to represent a reasonable
regional gradient of 0.003.

The SWLOAD outputs for the three hydraulic conductivities and gradient are presented
in Attachment 2.

The SWLOAD produces a simulated groundwater concentration as well as a loading
concentration. The simulated concentration discharging to the stream is summarized as
follows:

PCE: 19.98 ug/l
TCE: 6.94 ug/l

The simulated potential discharge values for PCE and TCE based upon the highest
hydraulic conductivity value (100 ft/day) and the highest discharge value are summarized
as follows:

PCE - 332.7 mg/day
TCE - 115.6 mg/day

These values were inputted to the PENTOXSD spread sheet. The results of the estimated
diffuse discharge simulations are presented in Attachment 3. The output of the
PENTOXSD simulation provides a recommendation of discharge limitations. If the
recommended discharge limitations are returned as the same value as the output of
SWLOAD, then the discharge concentrations are acceptable and the diffuse discharge
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Section 2
Approach

meets criteria. Because the PENTOXSD simulated concentrations are the same as the
input concentrations, the diffuse groundwater discharge meets water quality criteria.
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3. Conclusions

Because the PENTOXSD model output is the same as the inputted concentrations, the
simulated diffuse groundwater discharge attains water criteria. No further evaluation is
recommended at this time.
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ATTACHMENT 1



CARPENTER

Specialty Alloys

S

Carperier Tecrrology Corporaticn
P.O Box 14E62
Reacing. PA 1G612-4662

November 11, 2009 Tel: 610 208.200

Mr. Stephen Hon Lee

Environmental Engineer, PA/DC Section
United States Environmental Protection Agency
Region I

1650 Arch Street

Philacelphia. PA 19103-2029

Subject: Carpenter Technology Corrective Action Groundwater Status
RCRA Corrective Action Permit N0. PAD002344315

Dear ivr. Lee.

Carpenter has been implementing the Corrective Measures specified in its RCRA Corrective Action Permit
for the past eleven years. Anached is a monitoring data summary for the past five years for the remaining
five POCs. Carpenter’s permit states that Carpenter may petition EPA to revise the cleanup requirements
after three years in the event that the concentration of VOCs in the groundwater have attained steady-state
conditions. The permit further states that the cleanup standards may be evaluated and revised based u pon
current acceptable standards. Based upon the attached documentation, it appears that we have attained

steady-state status. In addition, sampling results are achieving or approaching the current MCL clean-up
standard,

Since the issuance of the permit. Pennsylvania Department of Environmental Protection (PADEP) has
established Media Specific Concentrations (MSC) under the Land Recycling Act that are acceptable
cleanup levels. Carpenter believes that the EPA and PADEP have entered a Memorandum of
Understanding agreeing that MSCs are acceptable cleanup criteria. All Carpenter well data is below the
MSCs for non-use aquifers, which is the case at Carpenter’s facility.

At this point in time. Carpenter is not requesting a change in cleanup levels. but would like to discuss the
EPA’s view on this or other potential avenues for facilitating closure of the project.

Thank you for your cooperation on this matter. 1 will be contacting you in the near future to discuss.

Sincerely,

[ e

Sean VcGowan
Manager — Environmental AfTairs
smegowanfcartech.com
(610)208-3018

—



92-07

ug/l
Year TCA DCE cis DCE PCE TCE
PADEP MSC* 2000 70 700 50 50
MCL: 200 7 70 5 5
04/15/05 28 6 69 52 8
11/03/05 55 39 261 69 19
04/19/06 26 24 139 39 11
10/25/06 19 16 108 3 10
04/17/07 33 31 202 57 16
10/15/07 21 23 129 51 14
04/11/08 9 9 63 37 9
10/13/08 12 13 83 31 9
04/15/09 16 18 114 38 11
10/06/09 13 18 96 39 12
* non-use aquifer
5=<5ugl

"——TCA —&—DCE

cis DCE —%-PCE —¥—TCE |




89-01

ug/l
Year TCA DCE cis DCE PCE TCE

PADEP MSC* 2000 70 700 50 50
MCL: 200 ¥ 70 5 5
04/15/05 8 5 20 13 5
11/03/05 14 11 66 46 11
04/19/06 7 7 39 24 6
10/25/06 7 5 41 25 7
04/17/07 6 6 22 26 9
10/15/07 7 8 51 44 10
04/11/08 7 8 51 40 10
10/13/08 5 5 35 23 6
04/15/09 8 9 S0 36 10
10/06/09 5 5 30 24 T

* non-use aquifer

5=<5ug/l

|——TCA —-8-DCE

cis DCE —=+~PCE —=TCE




89-07

ug/l
Year TCA DCE cis DCE PCE TCE
PADEP MSC* 2000 70 700 50 50
MCL: 200 7 70 5 5
04/15/05 5 3 5 5 5
11/03/05 5 5 5 5 5
04/19/06 5 5 5 5 5
10/25/06 5 5 5 5 5
04/17/07 5 5 5 5 5
10/15/07 5 5 5 5 5
04/11/08 5 5 5 5 5
10/13/08 5 5 5 5 5
04/15/09 5 5 5 5 5
10/06/09 5 5 5 5 5
* non-use aquifer
5 =<5 ug/l

|——TCA —8-DCE

cis DCE =« PCE —»TCE




92-04D

ug/l
Year TCA DCE cis DCE PCE TCE
PADEP MSC* 2000 70 700 50 50
MCL: 200 7 70 5 5
04/15/05 7 5 3 5 14
11/03/05 5 5 5 5 11
04/19/06 5 5 5 5 5
10/25/06 5 5 5 5 5
04/17/07 5 3 5 5 12
10/15/07 5 5 5 5 5
04/11/08 5 5 5 5 12
10/13/08 5 5 3 5 5
04/15/09 5 5 5 5 7
10/06/09 5 5 5 o 5
* non-use aquifer
5=<5ugl

|——TCA —=—DCE

cis DCE —%~PCE -»-TCE




92-05D

ug/l
Year TCA DCE cis DCE PCE TCE
PADEP MSC* 2000 70 700 50 50
MCL: 200 70 5 5
04/15/05 49 5 39 14 6
11/03/05 34 10 42 20 F |
04/19/06 29 12 37 17 6
10/25/06 25 8 27 14 6
04/17/07 20 5 14 11 5
10/15/07 21 11 25 19 6
04/11/08 17 9 31 9 5
10/13/08 14 6 13 10 5
04/15/09 18 5 12 12 5
10/06/09 16 5 11 13 5
* non-use aquifer
5=<5ugll
| ~—TCA —-m-DCE

cis DCE —<—PCE —*—TCE|
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Attachment 3



PENNTOXSD
PCE OUTPUT



PENTOXSD

Modeling input Data
Stream RMI Elovation Drainage Slops PWS With Apply
Code ) N: (mgd) FC
833  80.00 31065 36500 0.00000 0.00 7]
Stream Data

Trib Stream WD Rch Rch Rech Reh Tributary Stream Analypia
LFY Flow Fiow Ratio Width Depth Velocity Trav Hard pH Hard pH Hard pH

Time
(cfsm)  (cfs) (cfs) ® (@®) (fps) (days) (mglL) (mgnt) (mg/L)
Q7-10 0.1 0 117 0 0 0 0 0 100 7 0 0 0
Qh 0 0 0 0 0 0 0 100 7 0 0 0
Discharge Data
Name Permit Existing Permitted Design Reserve AFC CFC THH CRL Disc Disc

Number  Disc Disc Disc Factor PMF PMF PMF PMF Hard pH
Flow Flow Flow

Act2 0 0 0.00439 0 0 0 0 0 100 7
Parameter Data
Parameter Name Disc Trib Disc Disc Steam Stream  Fate FOS Crit Max
Conc Conc Dally Houdy Conc cv Coef Mod  Disc
cv cv Conc
TETRACHLOROETHYL-ENE 19.08 0 0.5 0.5 0 0 0 0 1 0
Stream RMI  Elavation Drainage Slope PWS With Apply
Code () Area (mgd) FC
(sqmi)
833 7400 18550  880.00 0.00000 0.00 7]
Stream Data

Tib Streem WD Rch Rech Reh Rch Trbutary Sieam Analvsis
LFY Flow Flow Ratio Width Depth Velocity Trav Hard pH Hard pH Hard pH
Time

(cfsm)  (cfs)  (cfs) ® (®) (ps) (days) (mgll) (mg/L) (mg/L)
Q0 o1 0 o o o0 o0 0 o 100 7 °o o
Qh 0 ©o o o o o o 10 7 o0 o o
- Discharge Data S )
Name Permit  Existing Permitted Design Reserve AFC CFC  THH CRL  Disc  Disc

Number  Disc Disc Disc Factor  PMF PMF PMF PMF Hard pH
Flow Flow Flow .

(mgd)  (mgd)  (mgd) ) . S o meh)
0 0 0 0 0 0 0 0 100 7
Parametor Data

Parameter Name Disc Trib Disc Disc  Steam Stream  Fate FOS Crit Max
Conc Conc Dally Houly Conc cv Coef Mod  Disc
cv Ccv Conc
——— . N . . R .. (N _ (el
TETRACHLOROETHYL-ENE 0 0 0.5 0.5 0 0 0 0 1 0

Thursday, October 21,2010 ) Version 2.0b Page | of 1




PENTOXSD Analysis Results

Hydrodynamics
SWP Basin Stream Code; Stream Name:
O03F 833 SCHUYLKILL RIVER
Stream PWS  Net Disc Reach
RMI  Flow With Stream Analysis Reach Depth Width WD Velocty Trav  CMT
Flow Flow Slope Ratio Time
(cfs)  (cf))  (ch) (o) )] R (fps) (days) (min)
Q7-10 Hydrodynamics
80.000 117 0 117 0.00679 0.004 1.0184 141.00 13848 0.8148  0.45 421.834
74000 169.5 0 1685 NA 0 0 (] 0 0 0 NA
Qh Hydrodynamics
B80.000 477.07 0 477.07 0.00678 0.004 1.8801 141.00 74.602 1.7801 0.2048 166.851
74.000 659.80 0 65960 NA 0 ] (] ] 0 0 NA
Thursday, October 21, 2010 Version 2.0b Page 1 of |



PENTOXSD Analysis Results

Wasteload Allocations
RMI Name Pemit Number
80.00 Act2
AFC
Q7-10: CCT (min) 16 PMF 0.188 AnalyslspH 7  Analysis Hardness 100
Stream Stream  Trb Fate wac wa WLA
Parameter Conc cv Conc  Coef Obj
I ... o) o) D b
TETRACHLOROETHYL-ENE 0 0 0 0 700 700 2270000
CFC
Qr-10: CCT (min) 421.834 PMF 1 AnalyskspH 7 Analysis Hardness 100
Stream  Streem  Tiib Fate wac wa WLA
Parameter Cone, cv Cone. Coef Obj
_ (ug/L) (ugiL) (wgiL) (wg) __ﬂ
" TETRACHLOROETHYL-ENE 0 [ [] 140 140 2410000
THH
Q7-10: CCT(min) 421.834 PMF NA AnalysispH NA  Analysis Hardness NA
Stream Stream  Trb Fate wac waQ WLA
Parameter Conc cv Conc  Coef Ob]

R R o W W) )
TETRACHLOROETHYL-ENE 0 0 0 0 NA NA NA
CRL

Qh: CCT(min) 166.851 PMF 1
Stream Stream  Trib Fate wac wa WLA
Parameter Conc cv Conc Coef Obj
S ey (ng/L) - {uoﬂ-?_____‘ (vgl) (vg)
TETRACHLOROETHYL-ENE 0 0 0 0 08 0.8 56106.48
Version 2.0b
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PENTOXSD Analysis Results

Recommended Effluent Limitations

SWP Basin Stream Code: Stream Name:
03F 833 SCHUYLKILL RIVER
RMI Name Parmit Disc Flow
Number (mgd)
80.00 Act2 0.0044
Effiuent Max | Most Striingent |
Limit Daily |
Parameter Goveming Limit WQBEL WQBEL
(uglL) Criterion (HglL) (noit) Criterion
TETRACHLOROETHYLENE 1998 INPUT s1172| 619848  CRL |

Thursday, October 21, 2010 Version 2.0b Page 1 of 1



PENTOXSD
TCE OUTPUT



PENTOXSD

Modeling Input Data
Stream  RMI Elevation Drainage Slope PWS With Apply
Code ) Arsa (mgd) FC
(sq mi)
833 80.00 310.65 358.00 0.00000 0.00 ¥4]
Stream Data
Tib Stream WD Rch Rch Rch Reh Irbutary Strepm Analvsls
LFY Flow Flow Ratio Width Depth Velocity Trav Heard pH Hard pH Hard pH
Time
(cfsm)  (cfs) (cfs) M (M (fps) (days) (mgi) (mghL) (mgi)

Q7-10 0.1 0 117 0 0 0 0 0 100 7 0 0 0 0
Qh 0 Q 0 0 0 0 0 100 7 0 0 0 0
Discharge Data
Name Permit Existing Permitted Design Resarve AFC CFC THH CRL Disc Disc

Number  Disc Disc Disc Factor PMF PMF PMF PMF Hard pH
Flow Flow Flow

. (mgd) (mgd) (mgd) R i gy
Act2 0 0 0.00439 0 ] 0 0 0 100 7
Parameter Data
Paramster Name Disc Trib Disc Disc Steam Stream  Fate FOS Crit Max
Conc Conc Daly Houly Conc cv Cosf Mod Disc
cv cv Conc
o) ey (vg) _ } , (wgi)
TRICHLOROETHYLENE 6.84 0 0.5 05 0 0 0 0 1 0
Stream RMI  Elevation Dralnage Slope PWS With Apply
Code (ft) Area (mgd)
(sq mi) empe
833 74.00 186.50 860.00 0.00000 0.00 v
Stream Data
Tib Stream WD Rch Rch  Rch Reh Tributary Stream Analvsis
LFY Flow Flow Ratlo Width Depth Velocity Trav Hard pH Hard pH Hard pH
Time
(cfsm)  (cfs) (cfa) L)) (") (fps)  (days) (mglL) (mgiL) (mgiL)
Q7-10 01 0 0 0 0 0 0 0 100 7 0 0 ]
Qh 0 0 0 0 0 0 0 100 7 0 0 0
P Discharge Data
Name Permit  Existing Permitted Design Reserve AFC CFC THH CRL Disc  Disc

Number  Disc Disc Disc Factor PMF PMF PMF PMF Hard pH
Flow . Flow Flow

(mgd) (mgd)  (mgd) : ; (mgl)
0 0 1] 0 0 0 0 0 100 7
Parameter Data

Parameter Name Disc Trib Disc Disc Steam Stream  Fate FOS Crit Max

Conc Conc Dally Hourly Conc cv Coef Mod Disc

- cv cv Conc
e W)  wer) o () o e e IR

TRICHLOROETHYLENE 0 0 0.5 0.5 0 0 0 0 1 0

Thursday, October 21, 2010 _ Version 2.0b ) Page 1 of |




PENTOXSD Analysis Results

Hydrodynamics
SWe Basin ftream Code; Stream Name:
03F 833 SCHUYLKILL RIVER
Stream PWS Net  Disc Reach
RMI  Flow With Stream Analysis Reach Depth Width WD Velocity Trav  CMT
Flow Flow Slope Ratio Time
(cfs) (cfs) (cfs) (cfs) U] (" (fps) (days) (min)
Q7-10 Hydrodynamics
80000 117 0 117 0.00679 0.004 1.0184 141.00 138.46 0.8148  0.45 421.824
74000 169.5 0 1695 NA 0 0 0 0 0 0 NA
Qh Hydrodynamics
80.000 477.07 0 477.07 0.00679 0.004 1.8601 141.00 74.602 1.7801 0.2048 186.851
74.000 659.60 0 859.60 NA 0 0 0 0 0 0 NA

Thursday, October 21, 2010 Version 2.0b
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PENTOXSD Analysis Results

Wasteload Allocations
RMI Name Permit Number
80.00 Act2
AFC
Qr-10: CCT(min) 15 PMF 0.188  AnalysispH 7  Analysis Hardness 100
Stream Stream  Trb Fate wac wa WLA
Parameter Conc cv Conc  Coef Obj
(ughL) (wgh) wg) (wgh) (vgh)
TRICHLOROETHYLENE 0 0 0 0 2300 2300 7470000
CFC
Qr-10: CCT(min) 421834 PMF 1 Analysis pH 7 Analysls Hardness 100
Stream  Stream  Trib Fate wac wa WLA
Parameter Cone. cv Conc.  Coef Obj
(ugiL) (poiL) WL)_ (Poﬂ-)_ ) (Hgl)
~ TRICHLOROETHYLENE 0 0 0 0 480 450 7750000
THH
Qr-10: CCT(min) 421.834 PMF NA Analyasis pH NA Analysis Hardness NA
Stream  Stream Trb Fate wac waQ WLA
Parameter Conc cv Conc  Coef Ob)
(hot) e oy Wb  (ob)
TRICHLOROETHYLENE 0 0 0 (1] NA NA NA
CRL
Qh: CCT(min) 166.851 PMF 1
Stream Stream  Tib Fate wac waQ WLA
Parameter Conc cv Conc  Coef Obj
(pgi) (wgit) (ughL) (Hght) (Pﬁ"l-!
TRICHLOROETHYLENE 0 0 0 0 27 ' 27 189668.9
Version 2.0b
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PENTOXSD Analysis Results

Recommended Effluent Limitations
SWP Basin Stream Code; Stream Name:
03F 833 SCHUYLKILL RIVER
RMI Name Pemmit  Disc Flow
Number (mgd)
80.00 Act2 0.0044
EfMuent T Max " Most Stringent
Limit Dally
Parameter Gaverming Limit WQBEL WQBEL
(wgL) Criterion (ugh) (uglL) Criterion
.'IrI_!ICHLOROETHYLENE 684  INPUT 10.828 189669.9 CRL
Thursday, October 21, 2010 Version 2.0b
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